abstract
Our center hypothesized that adverse outcomes were more frequent among children whose families were not adequately prepared to care for them after discharge from the ED or hospital. For this reason, we chose to focus this quality measure development effort on transition processes directly involving patients and their caregivers.
As a fi rst step toward developing scientifi cally sound quality measures, we conducted a targeted literature review to evaluate the effectiveness of specifi c family/patient-centered transition processes on health outcomes during hospital-and ED-to-home transitions. 12 We used the Donabedian quality improvement framework 13 to conduct this review, in which processes of care are defi ned as interactions between patients and providers through the delivery of health care, and outcomes refer to the effects of health care on the health status of patients and populations (Fig 1) .
Although several published reviews have summarized the literature on hospital-to-home transition interventions, 5,14-23 they have important differences from this review, including broader inclusion criteria and approaches that did not specifi cally examine the transition process-outcome link in a manner that would inform development of family-centered quality measures for pediatric pop ulations. Here, we review studies in pediatric and adult populations that examine the clinical effectiveness of specifi c familycentered transition processes for improving patient health outcomes and health care utilization.
METHODS Eligibility Criteria
Studies that met the following criteria were included in the review: (1) use of an experimental design (cohort, casecontrol, and randomized clinical trials); (2) conducted in pediatric, adult or elderly populations; (3) the intervention contained elements of transition processes involving the patient and/ or family; and (4) outcomes included any of the following: patient health outcomes (satisfaction, discharge readiness, functional assessments, health-related quality of life, missed school/work days, knowledge of the care plan, adherence to follow-up with primary care physician [PCP] , medication adherence, completeness of outpatient workup), and health care utilization (subsequent ED visits, readmissions, cost). Studies meeting the following criteria were excluded from review: (1) nonexperimental study design (ie, qualitative studies, systematic reviews, guidelines, editorials, comments, and case reports); (2) evaluation of transitions between health care settings other than hospital-or ED-to-home, (3) study interventions that did not involve patients or families (eg, interventions to enhance information transfer among health care providers), or (4) studies reporting outcomes >30 days after hospital discharge (to ensure outcomes were refl ective of the transition intervention as opposed to long-term care coordination interventions). We limited our review to studies published in the United States after 2001 because the goal of this review was to inform the development of family-centered pediatric quality measures related to hospital-and ED-tohome transitions in US hospitals. The interventions examined needed to be those taking place in US health care settings and interventions that would be applicable to current pediatric practice.
FIGURE 1 A quality improvement framework to measure the effectiveness of family-centered transition processes from hospital settings to home for improving health outcomes.
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Study Search
We searched 6 electronic databases of peer-reviewed literature, including PubMed, CINAHL, Cochrane, PsycINFO, Embase, and Web of Sciences for articles including the MeSH terms and keywords noted in Table 1 . Search criteria included English-only articles published from January 1, 2001 to September 6, 2012. Citations of articles that met eligibility criteria also were reviewed for additional studies not identifi ed in our search.
Study Selection
A research assistant (RA) with expertise in conducting large-scale literature searches and one of the authors (J.P.) screened titles and abstracts of the fi rst 100 articles derived from the database search together to clarify RA questions regarding predetermined inclusion and exclusion criteria. The RA then independently screened titles and abstracts of all remaining articles for studies potentially meeting eligibility criteria. Titles and abstracts of potential articles retained by the RA were then independently screened by 2 authors (A.D., J.P) for studies meeting inclusion criteria. Finally, the lead author read the full text of remaining articles and made further exclusions based on the previously noted criteria.
Data Extraction
The lead author extracted the following data from each study into a summary table: study design, population, level of evidence, description of specifi c transition processes evaluated in the study, and study outcomes. For each study, principal outcome measures and assessment time frame were extracted for the outcomes of interest. The strength of evidence for each clinical trial was rated according to the Oxford's Centre for EvidenceBased Medicine 2011 Levels of Evidence.
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RESULTS
Of the 3458 articles retrieved from our database search strategy, 3168 were excluded on the basis of title and abstract review by the RA, leaving 290 articles (Fig 2) . An additional 175 articles were excluded after independent review by 2 authors, leaving 115 for fulltext review. Of these remaining articles, 12 experimental studies met inclusion criteria for this review, and an additional 4 studies were identifi ed by reviewing citations of included articles, yielding a total of 16 experimental studies. All of the clinical trials met criteria for Centre for Evidence-Based Medicine Levels of Evidence 2 to 4.
Four studies meeting inclusion criteria examined the effectiveness of familycentered transition processes in pediatric populations, and all were conducted in the ED setting. The remaining studies examined the effectiveness of family-centered transition processes from hospital-tohome in adult and elderly patients, and 10 of these studies implemented bundled interventions including multiple transition processes.
Two family-centered transition processes were commonly identifi ed in both the pediatric and adult studies reviewed: (1) providing patient-and family-tailored discharge education, and (2) providing assistance in scheduling follow-up appointments. We identifi ed 3 additional transition processes that were frequently implemented in the adult studies examined: (3) conducting a transition needs assessment during hospitalization, (4) providing patients and families with an individualized transition record, and (5) conducting postdischarge follow-up via telephone calls and/or home visits. A description of the specifi c family-centered transition † Exclusion criteria included nonexperimental studies, studies evaluating nonhospital-or non-ED-to-home transitions, study interventions not involving patients or families, studies reporting outcomes >30 days after the index ED visit or hospitalization, studies published before 2001, or non-US studies.
processes included in each study intervention is summarized in Table 2 . The relationship between transition processes identifi ed in each study intervention, and principal outcome measures is summarized in Table 3 . These 5 transition processes also were used to provide a framework to summarize the main fi ndings from this review.
Patient-and Family-Tailored Discharge Education
Three of the pediatric studies in this review tested the effectiveness of family-tailored discharge education on health outcomes in ED-to-home transitions. [25] [26] [27] A randomized con trolled trial by Hussain-Rizvi et al 25 evaluated the impact of self-mana gement edu cation in a pediatric ED population presenting with asthma exacerbation. They found parents given the opportunity to practice administering albuterol metered dose inhaler treatments with a spacer before discharge from the ED were signifi cantly more likely to use them at home. The intervention group reported less cough at 2 weeks; however, other patient health outcomes were similar between groups. A randomized controlled trial by Yin et al 26 evaluated the impact of medication instruction sheets that use pictograms to convey information about medication name, dose frequency, and preparation. The research assistants used "teach-back" methods to review these information sheets with parents, and found parents who received the intervention had signifi cantly better knowledge of medication preparation, higher medication adherence rates, and lower dosing error rates. A nonrandomized controlled trial by Patel et al 28 evaluated the use of a discharge facilitator to reinforce written instructions in the parent's preferred language before discharge from a pediatric ED, and found Spanish-speaking families who received the intervention identifi ed signifi cantly more warning signs and symptoms.
In the adult literature, 9 studies evaluated patient-and family-tailored education in combination with other care processes, [28] [29] [30] [31] [32] [33] [34] [35] [36] and all used nonphysician providers (ie, nurses, dieticians, pharmacists) to deliver discharge education. Patient health outcomes 29, [32] [33] [34] were signifi cantly better for the intervention group, whereas health care utilization and cost outcomes showed mixed results.
28-36
Assistance in Scheduling Follow-up Appointments
One pediatric study by Zorc et al 37 implemented an intervention in which caregivers were provided assistance in scheduling PCP follow-up appoin tments during and immediately after an ED visit for asthma. Although sign ificantly more patients in the intervention group reported seeing a PCP and returning to baseline health status, there was no difference in missed school or work days, controller medication use, or subsequent ED visits.
Studies in the adult literature found similar results. Chang et al 38 implemented an intervention providing adult patients with assistance in scheduling a follow-up appointment before discharge. The intervention group had a signifi cantly higher rate of follow-up; however, there was no difference in subsequent ED visits. In bundled interventions, 2 studies noted significantly higher adherence to follow-up among participants who received scheduling assistance; however, these did not necessarily translate to reductions in subsequent ED visits or readmissions.
29,34
Transition Needs Assessment
We did not fi nd any clinical trials evaluating the impact of a transition needs assessment on health outcomes in pediatric patients. Four studies in the adult literature included a transition needs assessment as a component of a larger, bundled intervention. 
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All of these studies then used the needs assessment to develop an individualized discharge plan. Although assessment of the patient's and family's transition needs was only 1 component of a bundled intervention, all of these studies reported better patient health outcomes and signifi cant reductions in health care use.
Individualized Transition Record
We did not fi nd any studies in the pediatric literature evaluating the use of an individualized transition record on health outcomes. Six studies in the adult literature included a detailed transition record in a bundled intervention, 29, 31, [34] [35] [36] and 4 of these studies used a similar type of transition record developed by Coleman et al. 30, 31, 35, 36 Interventions including a transition record were associated with better patient health outcomes, and all except 1 study 29 noted reductions in health care use.
Postdischarge Telephone Follow-up and Home Visits
We did not fi nd any studies in the pediatric literature examining the impact of postdischarge telephone follow-up or home visits on health outcomes. In adult patients, one study by Reese et al 40 evaluated the effectiveness of a postdischarge home visit on subsequent health care use in isolation of predischarge transition processes. The study found no difference in missed follow-up appointments or 15-day readmission rates; however, the study noted a trend toward lower ED visits among intervention patients.
Nine studies included telephone follow-up and/or home visits as components of a more comprehensive intervention.
28-31,33-36,39 Four of these 9 studies assessed patient health outcomes, and all of them demonstrated favorable results for the intervention group. 29, 33, 34, 39 All 9 studies reported health care utilization outcomes, and 3 of the 9 studies 29, 33, 36 found no signifi cant difference in subsequent ED visits or readmissions.
DISCUSSION
Signifi cant gaps remain in our understanding of the impact of familycentered transition processes on health outcomes in pediatric patients. Although the 4 pediatric studies in this review exemplify emerging transition-related research, current pediatric literature on patient and family involvement in care transitions from hospital-to-home in the United States is primarily composed of qualitative studies [41] [42] [43] [44] [45] or is limited to the ED setting. The fi ndings of this review may inform the development of family-reported pediatric quality measures to assess the quality of hospital-and ED-to-home transitions; however, potential measures should be reviewed and revised routinely with the emergence of new pediatric transitionrelated research.
Findings from this review indicate that providing patient and familytailored discharge education that is condition-specifi c, comprehensible, and includes opportunities to practice selfmanagement skills are associated with improved knowledge and adherence to the care plan for ED-to-home transitions in pediatric patients. Similar fi ndings were noted in bundled interventions in adult and elderly populations. This is consistent with the pediatric qualitative literature 41, 42, [46] [47] [48] [49] and supports expert guidelines [50] [51] [52] [53] [54] recommending the care team provide patients and families with opportunities to ask questions and build self-management skills. These guidelines also recommend care teams should as sess the patient or caregiver's health literacy and preferred language of medical communication to ensure patients and caregivers receive comprehensible verbal and written instructions. Finally, discharge education also should focus on key points of greatest importance to patients: major diagnoses, medication changes, follow-up appointment dates, self-care instructions, and who to contact if problems develop. Further investigation is needed to evaluate the impact of family-tailored discharge education on pediatric transitions from hospitalto-home, and the effectiveness for reducing subsequent ED and hospital readmissions.
A pediatric and adult study included in this review evaluated the effectiveness of providing patients and families with assistance in scheduling follow-up appointments, 37, 38 and fi ndings indicate this transition process is associated with better adherence to follow-up. However, the impact on other patient health outcomes and health care use was variable. Recommending that patients follow-up with their primary care physician after ED visits or hospitalization remains the standard of care in pediatric and adult populations, 55, 56 although questions remain regarding the optimal timing 57, 58 and effective ness of these appointments on 30-day readmissions. 59 Further investiga tion is needed to evaluate the impact of providing scheduling assistance on patient health outcomes and health care utilization in pediatric populations.
Other fi ndings of this review in adult populations may inform future directions for pediatric research within this fi eld. Quality improvement initiatives may consider focusing on www.hospitalpediatrics.org transition processes that appear to be associated with improved health outcomes in adult and elderly patients, such as (1) assessing the patient and family's transition needs early in the discharge planning process, and (2) providing patients and caregivers with an individualized transition record. These fi ndings are consistent with the pediatric qualitative literature. Pediatric patients with their families report varying degrees of social support, coping mechanisms, community resources, fi nancial restrictions, and transportation needs for care transitions; and they recommended identifying unmet needs as an important component of the discharge process. [41] [42] [43] [44] Additionally, although patients and families receive a variety of written materials on discharge, they report discharge instructions are often generic, and unclear about who to call if problems arise at home. 41, 43, 44, 46, 47 These fi ndings are consistent with multiple expert guidelines. The guidelines recommend discharge plan ning begin on admission, en gage the family, identify patient needs and family resources, assess health literacy, and resolve logistical bar riers to timely follow-up. 50, 52, [54] [55] [56] 60 Expert consensus also recommends patients receive a transition record, including admission and discharge diagnoses, a dated medication list, pending and resulted tests, the transferring physician's contact information, a detailed list of follow-up appointments, a contingency plan for unanticipated problems, and a 24/7 telephone contact number if problems arise. 51, 52, 56, 61 Therefore, conducting a needs assessment early in the hospital admission and providing caregivers with an individualized transition record may be effective in improving the quality of pediatric hospital-to-home transi tions, and requires further investigation.
In qualitative studies, patients and caregivers suggested postdischarge telephone follow-up and home visits provided an opportunity to discuss questions and concerns that were not obvious before discharge, and were helpful to address needs, interpret discharge instructions, and re duce family stress. [41] [42] [43] 45, 47, 48 However, guidelines recommended telephone follow-up or home visits may be cost-effective only for certain patient populations, such as medically complex populations. 51, 53, 54 This review found the effectiveness of postdischarge telephone follow-up and/or home visits on patient health outcomes is favorable; however, the evidence is mixed for health care use. This is consistent with a Cochrane review by Mistiaen and Poot 19 that found clinically equivalent results between groups who received telephone follow-up and controls. Furthermore, favorable health care utilization outcomes among general adult patients were noted in interventions without home visits 34, 35 or without any postdischarge component. 32 Considering the high cost of these interventions, further investigation is needed to determine the effectiveness of implementing these transition processes in all pediatric patients versus limiting them to specifi c pediatric populations with high care coordination needs.
Limitations
This review has several limitations. The primary intention of this review was to evaluate the effectiveness of familycentered transition processes on health outcomes to inform the development of transition quality measures for ped iatric populations. However, our search retrieved very few pediatric clinical trials, all occu rring in ED settings, which limits the generalizability of our fi ndings. Although we found some similarities in our results among pediatric and adult populations, it is uncertain whether the effectiveness of transition processes that were evaluated only in adult populations will demonstrate the same outcomes in pediatric populations. Furthermore, many of the studies we identifi ed in the adult literature encompassed bundled interventions, limiting our understanding of which specifi c transition process within the bundle had the largest impact on outcomes.
It is possible that relevant articles were not identifi ed through our search strategy, although we made a substantial effort to search multiple databases and citations of relevant articles, and incorporate references from experts in the fi eld. We also used strict inclusion criteria, resulting in the exclusion of many pediatric articles for a variety of reasons: (1) studies did not use an experimental design; (2) study outcomes were measured >30 days after the index ED visit or hospitalization; (3) studies were conducted before 2001; and (4) studies were conducted in other countries. We excluded studies measuring outcomes past 30 days, because the goal of this review was to examine the effectiveness of short-term transition interventions, not long-term care coordination interventions. It is diffi cult to ascertain whether improvement in outcomes after 30 days is the direct result of transition interventions or from patients receiving more long-term care coordination. We excluded studies that were conducted before 2001 because the impact of quality improvement is very much dependent on the context in which it is studied (eg, the setting, population, fi nancing, and delivery of health care). 62 For example, ®
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229 | the care of hospitalized children by pediatric hospitalists has emerged as the primary model of inpatient care only in the past decade, [64] [65] creating greater demands for care coordination between the inpatient and outpatient settings. 56, 66 Effective interventions implemented 15 years ago are likely not applicable to current pediatric hospital medicine practice. We also excluded studies published in other countries for similar reasons. Although this conservative approach limited the number of pediatric studies included in this review, we believe the articles reviewed are highly applicable to the development of pediatric transition quality measures for US hospitals.
Studies that did not directly involve patients and families in the interven tion, such as those examining the effectiveness of interventions to enhance information exchange be tween providers, also were excluded. Although these processes are an important component of hospital-and ED-tohome transitions, for this quality measure development effort, our center chose to focus on the central role patients and families play in successful transitions between sites of care. 60 Despite our strict exclusion criteria, assessment periods for health outcomes in the included studies still varied widely (1-30 days) and there was also signifi cant heterogeneity in assessment tools used to measure patient health outcomes. Studies often did not use validated instruments or standardized measures to evaluate outcomes. This limited our ability to draw robust conclusions from this review, or conduct a meta-analysis of study outcomes.
This review also was limited in that only 1 individual screened all titles and abstracts of articles derived from the electronic search strategy. This limitation may have been partially mitigated by 1 of the authors (J.P.) reviewing a subset of articles with the RA who conducted the screenings to clarify inclusion and exclusion criteria.
Implications
Given the recent emphasis on improving care transitions from hospital-and ED-to-home, hospitals caring for pediatric patients are increasingly implementing quality improvement strat egies to reduce adverse events, prevent readmissions, and achieve better transitions through improved care coordination. However, signifi cant gaps remain regarding our understanding of the effectiveness of family-centered transition processes on patient health outcomes and health care utilization. Future pediatric research in this area should consider evaluating "unbundled" transition care interventions to ascertain key drivers behind successful transitions. Also, limiting assessment time frames to 30 days for hospital-and ED-to-home transitions may refl ect the effectiveness of transition processes more directly. This will better inform the development of standardized care transition quality measures that are paramount to enable benchmarking and comparative effectiveness research.
CONCLUSIONS
Improving the quality of care transitions from hospital-to-home or ED-to-home is not only important for reducing unnecessary health care utilization, but also ensures patients and families feel adequately prepared and have the necessary resources to continue management of the child's medical care at home. Family-centered discharge education appears to be associated with improved outcomes in pediatric patients in the ED-to-home transitions; however, future research is needed to evaluate the effectiveness of this transition care process in pediatric hospital-to-home transitions. Conducting a needs assessment during hospitalization and providing patients and families with an individualized transition record is associated with improved outcomes in adult patients, and further investigation is needed to evaluate the effectiveness of these transition processes in pediatric hospitalto-home transitions.
